Introduction
Banana (Musa genus) is one of the most popular fruits all over the world. It is the first fruit crop in production and the second, after the citric family, in economic value. As a polyploid species, it presents a high level of sterility, being mainly multiplied by asexual propagation. Hence genetic variability is assumed to be scarce among commercial varieties [1] .
In Argentina, a country that is mainly recognized as world provider of cereals and oil crops, banana production is an important regional activity in Formosa and other northern provinces [2] . Though it is a typical tropical crop, Formosa province-located in the Argentinean subtropical northeaster region-has promoted banana production since the 60', which acquired a great local economic impact especially for familiar and small farmers [3] . Presently, approximately 1500 hectares are produced in the province of Formosa by about 460 farmers [4] .
Adaption of the crop to this marginal region was achieved mainly by natural selection for abiotic and biotic stresses but also by artificial selection intuitively practiced by farmers for fruit quality and other agronomical desired traits in their productive environment. In consequence, a wide biodiversity whose molecular basis is completely unknown has been originated in Formosa. This genetic variation largely generated by spontaneous mutation is essential for present and future banana breeding, biotechnology and industry demands.
Many authors [1] [5] [6] have previously reported the diversity and relationships among Musa genus by different molecular markers. The studies of genetic structure between populations and individuals are fundamental for any future investigations. Molecular markers are suitable to assess the diversity of the crop [7] . AFLP analysis is an interesting approach due to the generation of a high number of selectively amplified DNA bands that cover a large proportion of the genome under study [5] . The AFLP technique has advantages over other molecular based techniques for DNA fingerprinting including Restriction Fragment Length Polymorphism (RFLP) and Random Amplified Polymorphic DNA (RAPD). For example, AFLP technique can be used for DNA samples of any origin or complexity, and small sequence variations can be detected using only small quantities of genomic DNA (0.05 -0.10 µg). The capacity to generate many polymorphic bands in one lane is its major advantage because a greater number of loci may be simultaneously revealed by AFLP than by other currently available PCR-based techniques. Therefore, polymorphism detected per reaction is much higher. AFLP is superior in terms of the number of sequences amplified per reaction and their reproducibility. The markers produced are reliable and reproducible within and between laboratories, and are relatively easy and inexpensive to generate [6] .
The general objective of this work was to apply AFLP technique to assess the genetic diversity in 44 banana clones collected in Formosa from different farmers' fields. These clones are being currently evaluated in a same assay in order to compare their agronomic aptitude under the same environment and to select the most promissory ones to conform a local variety adapted to the Argentinean northeastern crop conditions. This molecular characterization is necessary to objectively know the available genetic variability in the population formed by the clones selected at Formosa farms as well as the proportion of that genetic variability remaining among the clones that will conform the local variety. 5'-GATGAGTCCTGAGTAAC-3'), 0.2 mM dNTPs and 1 unit of Taq polymerase in a final volume of 25 μL. The PCR conditions were 30 cycles of 30 s at 94˚C, 1 min at 56˚C and 1 min at 72˚C each one. Once preamplified, the solution was 1:10 diluted in sterile water. The selective amplification samples were prepared using 3 μL of this dilution and the same mix used for preamplification, though six primer + 3 combinations reported by [8] were used in this step ( 
Materials and Methods
American Journal of Plant Sciences one, population orientated strategy, adopted the allele frequency-based approach, which involves estimating allele frequencies at each AFLP locus [9] . Raw data obtained from the molecular marker were analyzed using INFOGEN ® software [10] σ ) [12] . The components of variance partitioned within and among the farmer's field populations were estimated from a Dice distance matrix using INFOGEN ® software.
Results
At the individual level approach, selective amplifications of banana clones with the six primer combinations revealed in total 540 reliable fragments, a 100% of total polymorphism among the set of genotypes was found ( Figure 1 ). The number of the pattern duplicated bands were 23, and 21 amplicons were exclusive to a unique farmer's field.
Following up the population analysis, a wide range for Dice's coefficient was obtained. The resulting cluster had a cophenetic correlation of 0.63 ( Figure   2 (a)). Banana clones were mainly grouped in four clusters according to the farmer's field where they were collected (Figure 2(a) ). In congruence, in the Principal Coordinates biplot obtained using Dice's metric and shown in Figure 2( 
Discussion
A wide range of molecular polymorphism was found among banana clones in the present research ( Figure 1 ). Previous research in Musa acuminata found at least 93 % polymorphic level across all samples examined by AFLP, and the average number of bands scored per primer pair was 61, with 57 being polymorphic [5] . The highest level of polymorphism detected in this set of genotypes (100%) could be the consequence of banana adaptation to subtropical environments, i.e., mutations in tropical areas may be unfavorable and eliminated by natural and artificial selection. Therefore, in the Argentinean suboptimal agroecological area for the crop such mutations would represent a source of genetic variability conferring adaptability to a more severe climate and specific soil conditions. [6] showed that the genetic diversity of Musa balbisiana 78.5% of polymorphism with four primer pairs. Moreover, [1] showed that the percentage of polymorphism for individual primer combinations was very high and varied American Journal of Plant Sciences from 90.3% to 97.6%. These authors were able to identify 1012 polymorphic bands out of total 1094 bands (92.5% polymorphism) with a total of 12-primer combinations. Hence, the 6 six primer combinations polymorphism observed in the present paper (combinations were successful selected from 36 combinations from [8] ) are corresponding with previous works cited.
As proposed in previous paragraphs, at the individual level and applying dominant markers, there is a direct identity assumed between the number of unique bands observed and the number of identifiable loci for the sample of individuals. When very low DNA sequences divergence between two individuals, the simple match coefficient is expected to be the most suitable measure of similarity in the case of closely related haploid individuals [9] . In this research, the Dice coefficient-which is equivalent to Nei and Li coefficient and Sørensen coefficient [13] -was calculated so that simoultaneous absence of a given marker is not considered. Distances among clones widely varied and in agreement, clustering of clones did not necessary reflect the geographical origin of clones, i.e. the farmer's field where they were collected (Figure 2(a) ). Otherwise, clustering was accomplished by the Ward's method, which is the only one among the agglomerative clustering methods that is based on a classical sum-of-squares criterion so that observed groups are the result of minimizing the within-group dispersion at each binary fusion. In addition, Ward's method is interesting because it looks for clusters in multivariate Euclidean space [11] . Additionally, Ward's method minimizes the increase in total within-cluster sum squared error. Thus, increase is proportional to the square Euclidian distance between clusters centres [14] . In consequence, it could be deduced that heterogeneous genotypes are planted at each farmer's field. Furthermore, Nei and Li index is based on the assumption that differences in banding patterns arise as mutations from a common ancestor, whereas differences within populations may also reflect other factors such as founder effects populations [9] . So it follows that, as explained earlier, farmer would select mutations conferring favourable phenotypes in their own especific conditions. At a population level, when drawn onto a PCoA ordination diagram, the Ward clustering results often delineate clusters that visually correspond to the density centres in PCoA ordination [11] . On the other hand, Ward's method can also be applied to dissimilarities other than the Euclidean distance. For these dissimilarities, ordinations can be produced by principal coordinate analysis, which is also called classical multidimensional scaling [11] . PCoA takes a symmetric matrix of distances of any type among replicates and produces corresponding Cartesian (Euclidean) coordinates for each replicate that, in the full-dimensional principal coordinate space, preserve the original distances calculated among replicates [15] .
Hence, the molecular analysis recapitulates a pattern of the crop cultivation, which can be observed in Figure 2 Finally, Analysis of variance (ANOVA) can be modified to directly incorporate this molecular information and thus to become an analysis of molecular variance (AMOVA) [12] . AMOVA tests by a permutational procedure the significance of each variance component, whether estimated from allele-frequency differences or considering molecular information also. For this purpose, the null hypothesis is that all samples come from an unstructured population, without differences among the groups (populations or races) defined within it, so that all variation is due to the random sampling of individuals or populations. In this research, the AMOVA incorporates information about molecular diversity to acquire knowledge of crop production insertion (Table 2 ). This effect is the result of the artificial selection that was made. The plant material resulting from this process is shown by the low diversity within the farmer's field but with germplasm adapted to the subtropical environment.
The result of the AMOVA shows how the crop is adapted to the environment by farmers. Cluster and biplot group plants showing that each farmer has his own method of crop breeding.
Conclusion
The number of equal polymorphism pattern and the grouping in the cluster and 
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